This study was conducted to assess the present status of ichthyofaunal assemblages in the Juri River of Fenchuganj upazila in Sylhet district, Bangladesh. Survey works were made in three different locations of the river during May to December, 2018 comprising direct fish catch observations, questionnaire interviews, focus group discussions with fishers, fish traders, aratders (wholesalers) and river bank community members, and key informant interviews with upazila fisheries officer, district fisheries officer, non-governmental organization officials, and local leaders. The results revealed that a total of 75 species of fishes under 25 families were available. Among these species 11 were commonly available, 32 were moderately available, 25 were less available, and 7 were rarely available. Cyprinidae was the leading family consisting of 27% of the total fish population of the study area. However, 10 vulnerable, 8 endangered and 1 critically endangered fish species were also found in small amount. During this study the highest number of species (61) was found in the catches in October and lowest number of species (22) was recorded in July. According to the perceptions of fishers and resource person degradation of habitat, climate change, and human activities are the triggering agents for declining ichthyofaunal diversity in this river. Therefore, this study recommends application of proper management measures including community participation to conserve the ichthyofaunal diversity and enhance fish production in the Juri River.
INTRODUCTION
Bangladesh is blessed with vast and diversified fisheries resources which include rivers, estuaries, beels, haors, baors (ox-bow lakes), floodplains, and huge area of marine water resources (DoF, 2018) . These productive water resources support many fish species which ultimately afford the country's total fisheries production (Shamsuzzaman et al., 2017) . Throughout the world fish form an indispensable part of the daily food intake. Fish and fisheries have become a vital part of Bangladeshi diets from ancient time and presently play a dynamic role in nutrition supply, employment generation, foreign currency earnings and other economic aspects of the country (DoF, 2018; Hossain, 2014) . However, many fish species in the natural waterbodies are under different levels of threats.
During the last century, riverine ecosystems have endured from passionate human intervention, resulting in habitat degradation and loss of aquatic ecosystems. Consequently, many fish species have become highly threatened, particularly in rivers where substantial demand is placed on freshwaters (Rahman et al., 2012) . According to IUCN (2015) , there are 253 species of inland freshwater fishes; among those 9 species are critically endangered (CR), 30 species are endangered (EN), 25 species are vulnerable (VU), and 27 species are near threatened (NT), 122 species are least concern (LC), and the rest 40 species are considered data deficient (DD) throughout the country. Due to overharvesting, degradation of habitat and consequent declining fish production from natural waterbodies, contribution of inland capture fisheries has been reduced from 50% to 35% of annual fisheries production, and production of marine capture fisheries has remained static over the last decade (Mazid, 2010) .
Overfishing, siltation, indiscriminate fishing of larvae and juveniles, and water pollution are recognized as the major worries linked with the declination of ichthyofaunal diversity (Islam et al., 2015a) .
The Juri River is one of the important waterbodies in the northeastern part of Bangladesh in terms of fish production and income generation of many fishermen surrounding that wetland. This river originated from the hilly region of the Tripura state of India and enters into Bangladesh towards Dharmanagar at Kulaura upazila of Maulvibazar district. Another vital flow of this river named the Sonai River also originated from India and joins to this river at Sonai-Bardan point and their joint flow supports a rich diversity of fishes in the surrounding waterbody. The Juri River flows through the Hakaluki haor at different upazila in Maulvibazar district and falls into the Kushiyara River at Fenchuganj upazilas of Sylhet district. In the monsoon season it merges with the flooded Hakaluki haor. Due to these circumstances the Juri River is very significant for the availability of diversified aquatic species, especially fishes, and believed to be an essential spawning and feeding ground for haor and riverine fish species. Maximum number of wild populations have been disappeared from the rivers and streams of Bangladesh due to overexploitation augmented by various environmental changes and degradation of the natural habitat (Galib et al., 2009 . Nowadays, gradual reduction of aquatic biodiversity from natural waterbodies is a vital problem in Bangladesh (Galib et al., 2009 Imteazzaman and Galib, 2013; Chaki et al., 2014; Mohsin et al., 2013 Mohsin et al., , 2014 . These brief discussions indicate the necessity for in-depth study of biodiversity which is essential to assess the present status and sustainable management of any wetland (Imteazzaman and Galib, 2013) . Some research activities have been conducted on ichthyofaunal diversity in different waterbodies of Bangladesh (Galib et al., 2009 Imteazzaman and Galib, 2013; Ahmed et al., 2004; Zafar et al., 2007; Mohsin et al., 2013; Saha and Hossain, 2002) .
However, yet no research work has been published on ichthyofaunal diversity of the Juri River. Therefore, the present study was undertaken to prepare a checklist of fish species focusing on their relative present availability status compared to the national conservation status of Bangladesh by IUCN (2015) . Thus, the information from this research work is supposed to provide a baseline dataset for carrying out further in-depth investigation on aquatic ecology, conservation, and sustainability for the proper management of fisheries resources of this river.
MATERIALS AND METHODS

Study area
This study was carried out at three fishing spots of the Juri River: Gilachhara and Purbo-Badidewli under Gilachhara union, and Pitaitikor under Fenchuganj union of Fenchuganj upazila in Sylhet district. Among 56 km of the total river length about 12 km from connecting point from the Kushiyara River to the Sonai-Bardan point was selected for data collection (Figure 1 ). The primary criteria for the selection of study area were a suitable geographical coverage for wide variety of fish biodiversity and good numbers of fishermen depended on fishing for their livelihood. 
Study period and target group
This study was conducted for a period of eight months from May to December, 2018. During the study period several field visits were made to collect necessary information. Different levels of stakeholders of fisheries like fishermen, aratdars (wholesalers), fish retailers and local leaders engaged in fishing, fish marketing and other related activities in the study areas who were wellknown about the Juri River biodiversity were considered as target group. A total of 90 fishermen, 20 fish retailers, 10 aratdars (wholesalers) , and 5 local leaders were randomly selected for questionnaire interviews from the selected three study sites.
Preparation of questionnaire
A draft questionnaire was prepared keeping in view the objectives of the study. Then that draft questionnaire was used for pre-testing with few sample respondents. In pre-testing, attention was paid to incorporate any new information, which was not designed to be asked and filled in the draft interview schedule. The questionnaire was then modified and rearranged according to the experience gathered from the pretest. Thus, the questionnaire was finalized by arranging the questions in such a logical sequence so that the fishermen could answer chronologically.
Collection of data
Both primary and secondary sources of data were considered for collection in the present study. Primary data were collected from fishermen, aratdars and fish traders through direct catch observation, questionnaire interview (QI), focus group discussion (FGD), and key informant interview (KII) (Arefin et al., 2018; Gebre, 2015) . The secondary information was collected from upazila fisheries office of Fenchuganj, district fisheries office of Sylhet, books, journals, MS thesis, published articles, and different internet sources.
Focus group discussion
A total of 3 FGDs were made at the three villages as mentioned before. The participants of FGD were fishermen of different ages: young, middle aged and old aged.
Questionnaire interview
A total of 90 fishermen, 10 aratders and 20 fish retailers were randomly selected for QIs from 3 selected villages.
Cross checking of information with key informants
After collection of data through FGDs and QIs the information were justified by KII. KIIs were conducted with key resource persons, such as highly experienced fishers, upazila fisheries officer (UFO), district fisheries officer (DFO), local leaders, and workers from non-government organization (NGO) like Center for Natural Resource Study (CNRS).
Identification of ichthyofauna
Samples of different fish species were collected from the fisher-men's catch landed at different fish landing centers of the selected sampling stations and from fish markets as well. The fish species were identified and sorted based on their external morphology (Rahman, 2005; IUCN, 2015) . Then, on the basis of QI and catch records of 90 fishermen the collected species were categorized in four statutes: commonly available (CA) which were observed throughout the year; moderately available (MA) which were observed infrequently in the study area; less available (LA) which were observed infrequently and less amount in the study area, and rarely available (RA) species which were observed fortuitously once or twice in a year. The species of the collected fishes were verified based on IUCN red list (IUCN, 2015) and internet source (http://www.fishbase.org).
Statistical analysis
After the collection the data were documented in a computer, and were analyzed by using Microsoft Office Excel 2010 to assess the present status of fish biodiversity in the Juri River. For the presentation of the analyzed data, table, pie-chart and bar diagrams were used in the results.
RESULTS AND DISCUSSION
Ichthyofaunal diversity status
The Juri River is naturally rich in aquatic biodiversity, mainly fishes, because of its location as an interconnecting water body with the Hakaluki haor and as a tributary of the Kushiyara River. This river ecosystems play a vital role in supporting the biodiversity of fishes, and contributes in animal protein supply as well as to the economy of Bangladesh. For the estimation of abundance and biodiversity status, the identified ichthyofauna were characterized as different levels of threatened conditions such as critically endangered (CR), endangered (EN), vulnerable (VU), near threatened (NT), and least concern (LC) (IUCN, 2015) . During the study period in accordance with the speech of local fishermen as well as direct catch observation and market visits' the fishes were categorized as 11 species were CA, 32 species were MA, 25 species were LA, and 7 species were found as RA in the study area ( Figure 1 ). The recorded total number of fishes with their family details, present status and IUCN status are described in Table 1 . In the present study a total of 75 fish species under 25 families were recorded which is higher than the results of Rahman et al. (2015) who recorded a total of 56 species of fishes belonging to 21 families from the Talma River at northern part of Bangladesh. Kamrujjaman and Nabi (2015) documented 48 species of fishes belonging to 18 families in the Bangshi River of Savar. Ali et al. (2014) found 53 species of fishes in the Chitra River at the south-western part of Bangladesh. Mohsin et al. (2014) documented 53 fish species belonging to 28 families at the Andharmanik River in Patuakhali district. found a total of 63 fish species in the river of Choto Jamuna at Naogaon district, Bangladesh. Islam et al. (2015c) recorded 61 species of fishes from the Sibsa River at southwestern part of Bangladesh. Thus, the species diversity of the Juri River is much higher than those rivers. However, Gain et al. (2015) identified a total of 95 finfish species contributing to 45 families at the Passur River of Bangladesh that is higher than present study. Joadder et al. (2015) Md. Rashidul Islam et al. /Arch. Agr. Environ. Sci., 4(4): 488-496 (2019) identified and recorded 71 fish species belonging to 26 families from the river Padma which is closely similar with the present study. (Figure 2) . Similar findings of Cyprinidae as a major family were also reported for many other rivers of Bangladesh with differences of number of species. For instance, Joadder et al. (2015) found
Cyprinidae as dominant family with 23 species of fishes at the Padma River. Galib (2015) identified Cyprinidae family as dominant with 15 species at the river Brahmaputra. Islam et al. (2016) found Cyprinidae as highest contributing family with highest number (10) According to the present study, 7 fish species were rarely available in the study sites ( Figure 3 ). The rarely available species are those fish species which passing a very critical condition that will be disappeared in near future. In percentage, MA species consists 43% of the total recorded fish species followed by LA (33%), CA (15%) and RA (9%) (Figure 4 ). Kamrujjaman and Nabi (2015) found 29 species (40.42%) of fishes as locally rare, only 3 species (6.25%) of fishes were very common and 16 species (33.33%) were common in the Bangshi River. Islam et al. (2015b) recorded 24 493 Md. Rashidul Islam et al. /Arch. Agr. Environ. Sci., 4(4): 488-496 (2019) of fishes at the Payra River of Bangladesh. Gain et al. (2015) recorded 50% of the fishes as available followed by 26% less available, 16% rare and 8% very rare in the Passur River of Bangladesh. Arefin et al. (2018) found 14 species as commonly available (23%), 28 species as moderately available (45%), and 20 species as rarely available (32%). The number and percentage of available fish species found in the present study is slightly different with the above studies which might be due to the differences of geographical location, study duration, and difference of availability of fishes in the study periods.
In the present survey gulsha (Mystus cavasius) was documented as the most abundant fish species among the 11 commonly available species. Boro baim (Mastacembelus armatus) was the second most abundant species followed by jatpunti (Puntius sophore), rani (Botia dario), gonia (Labeo gonius), kalibasu (Labeo calbasu), gura chingri (Macrobrachium lamarrei), boal (Wallago attu), fulchela (Salmostama phulo), potka (Tetraodon cutcutia), and taki (Channa punctatus). Similar findings were also found in various studies on several small rivers. Kamrujjaman and Nabi (2015) recorded the most dominated species kalo bujuri (Mystus tengra) and jatpunti (Puntius sophore) from the Bangshi River of Bangladesh. Imteazzaman and Galib (2013) 494 Md. Rashidul Islam et al. /Arch. Agr. Environ. Sci., 4(4) : 488-496 (2019) 
Biodiversity of threatened ichthyofauna species
Out of the recorded 75 fish species, 44 species LC, 12 species NT, 10 species VU, 8 species EN, and 1 species CR were recorded from the Juri River (IUCN, 2015) . 
Monthly variation in fish availability
During this study maximum number of species (61) were found in October followed by September (56), August (45), November (49), December (39), May (31), June (29), and lowest numbers of species (22) in July. However, in the study area the amount of fish caught was abundant during September to November ( Figure 6) . The availability and abundance of the fish as observed during the period of study were closely related to seasonal variations and fishes were found to be more available in the Juri River immediately after rainy season. With exceptions of a few occasions, fishes were available round the year.
However, all species could not be easily caught by the used fishing gears due to the extent of water flow and depth variation in the river basin. Khan et al. (2018) recorded maximum number of fish species from Kolavanga beel during the month of August (35) followed by September (29) and October (25). Ahmed (1997) observed that seasonal fluctuation in the fish Md. Rashidul Islam et al. /Arch. Agr. Environ. Sci., 4(4): 488-496 (2019) species is a normal phenomenon and concluded that some species were found throughout the year. Haque (2013) recorded 31 species of fish in Baikka beel. The maximum number of species in both wetlands was found during the month of August. It was reported by all the respondents that the availability of fishes has been declining due to various manmade and natural reasons.
Conclusion
The Juri River is naturally an aquatic resourceful river in the north-eastern part of Bangladesh. Since, it is an interconnecting body of water between two important waterbodies of Sylhet region (Hakaluki haor and the Kushiyara River) its ecosystem plays a dynamic role in supporting the ichthyofaunal diversity. It was perceived from the fishers and visiting fish markets around the study area that about 42% species of fishes were less available and rarely available which might be disappeared from the study area in near future. From the statement of the respondent's habitat degradation, climate change, and human activities are found to be responsible for ichthyofaunal diversity loss in the Juri River. It can be concluded that proper management measures should be taken including community participation to conserve the overall aquatic ecosystem and enhance fish production in the Juri River of Sylhet district in Bangladesh.
